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Due to an incorrect interpretation of the experimental stretching stiffness values of F-actin, the model parameters shown in
the original text are incorrect. The parameters are now adjusted to correctly describe the stretching mechanical properties of
actin filaments. Table 1 below shows the model parameters, where the updated values are shown in bold. Significant changes
to the results are discussed below. The overall conclusions are unchanged by the new parameters.
The filament with the new parameter set is an order of magnitude stiffer against axial stresses and thus correctly represents the
experimental results of Ref. 32 (Kojima et al., PNAS, 91, 12962-12966, 1994). Bending persistence lengths of F- ATP and
F-ADP models are relatively unchanged, but under higher bending forces chemical state changes are more pronounced with
respect to the original model.
With the new parameters, the model filament on average shows about 50% less out of plane deflection. Also, stretch-induced
filament tip twist relation parameter is about three times smaller with respect to the original report. In addition, cofilin binding
cooperativity is on average about 50% weaker and the cooperativity is localized and is only up to the i þ 4th neighboring
monomers.
The effect of the new parameters on the mechanochemical treatment of F-actin is shown below (Figure 6). Since the stretch-
ing strains are now ten times smaller with respect to the original model, the monomers preferentially stay in the ATP state
(Figure 6A). In comparison to the original model, bending deflections are enhanced, especially for higher forces. As a result,
ADP-type monomers form a larger cluster at the location where the bond strains are large (Figure 6B and 6C).
The authors apologize for this error and thank Edward H. Egelman for bringing this to their attention.http://dx.doi.org/10.1016/j.bpj.2013.01.001
TABLE 1 Corrected bond stiffness parameters, bond free
energies and intrinsic geometric parameters for our model
ATP–ATP ADP–ADP
kl [pN/mm] 4.8  106 4.29  106
kq [pN$mm] 0.27 0.12
k4 [pN$mm] 0.33 0.17
kd [pN/mm] 9.99  103 9.71  103
k4 [pN$mm] 5.4 5.1
kj [pN$mm] 1.2 0.5
DGlong [kBT ] 20.07 18.07
DGdiag [kBT ] 8.08 6.08
l0 [nm] 6.00 6.00
q [◦] 28.55 28.55
4 [◦] 6.43 6.43
d0 [nm] 6.00 6.00
40 [
◦] 104.27 104.27
j0 [
◦] 60.00 60.0
FIGURE 6 Force-induced chemical state change of monomers in actin
filaments. (A) Stretching induced changes in the monomer chemical state
as a function of force. The filament length is 0.11 mm. (B and C) Bending
induced changes in the monomer chemical state as a function of force. In
(B), the filament length is 0.9 mm and in (C) the filament length is doubled,
0.17 mm. In all figures, the average conformations of filaments that corre-
spond to a particular force are compared with filaments with all ATP or
all ADP. We see that for a longer filament, changes in chemical states are
more dramatic for the same bending force.
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